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to extend the aim of his volume so that it might apply to 
the beginnings of writing all the world over? 

Yet such an extension Mr. Hoffman has attempted in 
the course of about 200 octavo pages printed in large type. 
The result was inevitable. The lion’s share of the little 
space at his disposal falls naturally enough to the North 
American Indians with whose pictographs and writing 
he is most familiar ; but, in consequence of this mistaken 
aim at universality, the book is peppered here and there 
with Egyptian hieroglyphs, once or twice a cuneiform 
character crops up, and we have even come across a 
Christian symbol. In many places, therefore, the work 
is patchy, and the reader is in some danger of bewilder¬ 
ment. Moreover, this is not the only danger to which 
Mr. Hoffman exposes his readers, by rashly leaving the 
ground he knows ; for his studies have not been suffi¬ 
ciently extended to enable him to act as a trustworthy 
guide elsewhere. He is certainly wise in making con¬ 
siderable use of “The Alphabet,” by Isaac Taylor, but 
some statements made twelve years ago naturally now-a- 
days need revision. For instance, the dates he quotes 
at the beginning of p. 184 must now be considerably 
altered in view of M. de Sarzec’s recent discoveries at 
Telloh in Southern Babylonia. But perhaps the most 
misleading portions of the book are those passages in 
which he refers to the so-called “ Hittite ” inscriptions. 
Here Mr. Hoffman’s authorities are not so trustworthy 
as Mr. Taylor, and the result is disastrous. From his 
description of these hieroglyphs, the reader would cer¬ 
tainly infer that no doubt existed as to their interpreta¬ 
tion, but no impression could be more erroneous. The 
four or five systems of interpretation that have been 
proposed, and the last of which appeared less than two 
years ago in the Zeitschrift of the German Oriental 
Society, differ totally from one another, and are mutually 
exclusive ; that is to say, each interpreter has employed 
a different method and system of interpretation, and, 
although they all work on the same inscriptions, the 
translations they have produced do not agree at all. Of 
course Mr. Hoffman is at liberty to select one of these 
systems and to say it appears to him to be correct, but to 
take the results of one of them, and to describe them as 
though they were universally adopted without reference 
to the controversy which still rages, is surely misleading 
in the highest degree. Moreover, on p. 158 occurs this 
rather puzzling sentence : “ In the Akkadian, a signifies 
‘ water ’ . . . and is represented by the inverted triangle, 
the prototype in Hittite being the vase or olla." If we 
take this sentence literally, we can only infer that Mr. 
Hoffman considers the earliest cuneiform character to 
be the descendant of the Hittite hieroglyphs. We think, 
however, that he cannot seriously hold this view, and 
that the sentence referred to does not rightly express his 
meaning. 

It is not necessary, however, to dwell at greater length 
on the blemishes which mar an otherwise excellent book. 
They might, indeed, have been avoided by the exercise 
of a little discretion, and the book would have been none 
the less interesting if its contents had been confined to 
the beginnings of writing among the tribes of North 
America. Even as it is, the greater part is both interest¬ 
ing and instructive, and the excellent print and numerous 
diagrams add considerably to its attractiveness. 
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OUR BOOK SHELF. 

Elements oj Geometry. By Prof. George C. Edwards. 

Pp. vii -j- 293. (London : Macmillan and Co., 1895.) 

Prof. Edwards has forsaken the general sequence of 
parts in the study of the elements of geometry as pro¬ 
pounded by Euclid, and has given us a book almost on a 
new plan. It must have been felt by most people, when 
in their early school-days they commenced to read Euclid’s 
Elements, that much of the first few pages was almost 
unintelligible ; and while no one would take exception to 
the rigidity of the methods there used, yet it would be ex¬ 
ceedingly difficult for the average beginner to comprehend 
many of the definitions from the text alone without 
further viva voce explanation. 

The substance of Euclid’s Elements may be condensed 
into a very small fraction of its present dimensions for all 
practical purposes without losing any of the rigidity of 
argument or usefulness in application, and in this way a 
student may understand the proportionality of the sides 
of similar triangles without previously wading through 
four or five books. Prof. Edwards has arranged his book 
in this condensed form, and at the same time has pre¬ 
sented his subject in a manner which attracts the atten¬ 
tion of the reader by its simplicity and usefulness. One 
feature of this book is the great number of diagrams and 
figures which it contains ; and where more than one 
figure is required with any one proposition, they are all 
carefully and separately given. The author does not 
overload the student with a mass of definitions at the 
commencement, but introduces them with explanations, 
when required, in the context. The usual mathematical 
conventions are introduced very early into the subject- 
matter, such as signs to denote directions ; and the usual 
contractions are freely used, a table of them being given 
at the beginning for reference. 

The first three chapters deal with propositions which 
relate to triangles and parallel lines ; chapter iv. deals 
with the properties of circles ; and chapter v. with areas, 
and the proportional relations of similar figures. This is 
one of the most important sections of the book, and in¬ 
cludes some useful results which are generally obtained 
from books on trigonometry. Immediately following we 
find a chapter devoted to chords and tangents, and 
another to polygons and limits, including finding the 
value of iv. Then follow over thirty pages of problem 
questions, with hints to some of their solutions, and 
innumerable figures to illustrate them where necessary. 
No pains appear to have been spared to make the whole 
as clear and intelligible as possible. 

We then find a few chapters on solid geometry, which 
include matter dealing with surfaces, volumes, inter¬ 
section of surfaces, and spherical triangles. The last 
chapter contains some useful propositions in conic 
sections. 

Throughout the book there are a great number of 
examples, notes, suggestions and warnings to the reader, 
which should be of especial value to those who have not 
pursued the study of geometry to any extent previously. 
Altogether the book is a valuable one for any educational 
institution, and exceptionally so to technical students. 

Elementary Mensuration. By F. H. Stevens, M.A. 

Pp. xii + 243. (London : Macmillan and Co., 1895.) 
Mensuration. By the Rev. A. Dawson Clarke, M.A. 

Pp. vi -)- 88. (London : Rivington, Percival, and Co., 

1895.) 

Mr. Stevens’ book is divided into two parts, the first 
only requiring a knowledge of Euclid’s first book, and 
the use of algebraic symbols, in order to understand it ; 
while the second part necessitates a much fuller acquaint¬ 
ance with geometry and algebra, and a slight knowledge 
of trigonometry. The book is not technical, but con¬ 
tains a thorough treatment of those principles upon which 
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all calculations of dimensions depend, and therefore it 
will be valuable as an introduction to works concerned 
with special practical applications of the rules described 
and exemplified. Moreover, it should play a useful part 
in schools, by illustrating the concrete applications of 
abstract geometrical principles. The large number of 
original examples will be found of great assistance by 
teachers, and the questions, selected from papers set by 
the principal examining bodies, will prove of service as 
tests of the students’ capabilities in working out men¬ 
suration problems. 

Of a less detailed character is the Rev. Dawson 
Clarke’s primer, intended “for the use of schools, and 
Woolwich, Sandhurst, and Home Civil Service candi¬ 
dates.” The book is a collection of rules and formulae, 
with examples to explain their use, and numerous 
exercises selected from various examination papers. It 
particularly appeals to students who learn the rules of 
mensuration in order to utilise their knowledge in the 
examination-rooms of the Civil Service Commissioners ; 
but it is, also, a concise text-book which other students 
will find serviceable. 

Physical Measurements. By Frank C. Weedon. Pp. 

232. (London : G. Gill and Sons, 1895.) 

This volume is another help towards the establishment 
of rational methods of instruction in elementary science. 
It is a laboratory manual of practical physics for organised 
science schools under the Department of Science and 
Art, and other secondary schools. Of the educational 
value of the course contained in the book, there can be 
no doubt; for the experiments (which are of a character 
suited to beginners) follow a natural order, and are such as 
will develop the faculties of observation, investigation, and 
common sense ; in fact, they will lead the student to think 
as well as learn. The book is divided into three sections, 
dealing respectively with measuring and weighing, rela¬ 
tive densities, and experimental mechanics. Experi¬ 
ments on these matters elucidate the fundamental prin¬ 
ciples which form the basis of a scientific education. 
The knowledge cannot be labelled “ Sound, Light and 
Heat,” or “ Magnetism and Electricity,” and therefore 
superficia' critics, and syllabus-bound teachers, think it 
is not Physics. We are of the opinion, however, that 
experimental work in measuring and weighing, constitutes 
the foundations of physics. The student who is able to 
weigh and measure carefully, and to observe and think 
accurately, knows more of the realities of physical 
investigation than if he had spent a dozen years in learn¬ 
ing scraps of information about other people’s contribu¬ 
tions to knowledge. 


LETTERS TO THE EDITOR. 

[ The Editor does not hold himself responsible for opinions ex¬ 
pressed by his correspondents. Neither can he undertake 
to return , or to correspond with the writers of rejected 
manuscripts intended for this or any other part of Nature. 
No notice is taken of anonymous communications .] 

The New Actinic Rays. 

A brief account of some experiments which I have been 
making in my laboratory at Blythswood, in connection with the 
new photographic rays, may, I hope, be of interest to the readers 
of Nature. 

Three or four years ago I constructed a very powerful 
Wimshurst electrical machine. It has 128 plates, three feet in 
diameter, and is driven by an electric motor of about r J horse¬ 
power. With this machine, which was specially built for 
quantity, I can obtain a torrent of sparks a foot and a half or 
two feet long : and it occurred to me to try to obtain photo¬ 
graphs, after the manner of Rbntgen, but without the interven¬ 
tion of a vacuum tube. 

A thick sheet of lead was placed upright between the poles of 
the electric machine, as a screen, and was connected to the 
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ground, the two poles being insulated. A sensitive dry plate 
was put into the camera dark slide, with a metallic object to be 
photographed (a steel washer with holes in it), and this was 
connected, by a wire which passed out of the dark slide, to the 
ground. The whole was wrapped up in four folds of a black 
velvet focussing cloth, and was put, in some cases between the 
negative pole and the lead screen, and in other cases between 
the positive pole and the lead screen, the plane of the slide being 
perpendicular to the line of discharge. In all cases good strong 
negatives were obtained with exposures of about twenty minutes. 
The machine was arranged to give a silent brush discharge 
during the experiments. 

I next tried similar experiments with the dark slide containing 
the sensitive plate quite out of the line of discharge, and with 
the plane of the plate parallel to the line of discharge, and 
obtained equally good results. It seems, therefore, that the 
vacuum tube is not essential to the production of the Rontgen 
rays. With reference to this, however, I am not so sure, as I 
think I may have been deceived by using isochromatic plates— 
at all events I am engaged in further experiments either to 
confirm or the contrary. Blythswood. 

Blythswood, Renfrew, February IO. 


With reference to Mr. Porter’s letter regarding the amount 
of electric energy and exposure required for obtaining photo¬ 
graphs by the Rbntgen method, I may mention that against his 
photograph taken with a 3-inch coil and four minutes’ exposure, 
I can instance a successful human foot that shows the bones very 
distinctly almost up to the ankle-joint, in taking which I used a 
10-inch coil working at about half power without Leyden jars, 
and for which fifty-five seconds’ exposure proved ample. 

For living physiological subjects, it is very important to 
shorten the exposure as much as possible, and to attain a mini¬ 
mum in this respect, very high vacua and considerable E.M.F. 
are requisite. 

Again, for an extensive subject, a large tube placed at a con¬ 
siderable distance from the subject is required, and more electric 
energy is needed for this than for a small subject, for which a 
smaller tube in closer proximity will suffice. 

66 Victoria Street, S.W. A. A. C. Syvintox. 


Having made some experiments on the lines laid down by 
Mr. Gifford, of Chard, I think the two enclosed photographs 
will prove of interest, as showing perhaps that Mr. Gifford’s 
method of dispensing with a Crookes’ tube introduces elements 
of another character. Both these negatives were taken without 
a tube, using the discharge from the terminal of a small Tesla 
transformer. In each case a metal plate was placed behind the 
film in communication with the other terminal of the coil. 
Under these conditions a stream of “discharge” passes from 
one terminal through the photographic film. 

The interesting point is that not only does the outline of the 
coin come out, but also the impression. And that in the case of 
the florin the coin was placed behind the film. The same spark¬ 
ing appearance as described by Mr. Gifford is evident. 

From the fact that it is immaterial on which side of the photo¬ 
graphic film the coin is placed, it is evident, I think, that we 
have here to do with a “ contact ” phenomenon, and not with 
Rontgen’s rays at all. Sydney D. Rowland, 

38 Wimpole Street, W., February 2. 


“The Astronomical Theory of the Glacial Period.” 

As it was my two letters which initiated the interesting and 
not unfruitful discussion now going on in your pages on the 
above subject, I think it right to say a few words in reply. 

The object of my letters was to point out (perhaps I did it in 
somewhat too heated language) that Sir Robert Ball, whose 
personal and official distinction give his words exceptional 
weight, had in his work entitled “The Cause of an Ice Age” 
given fresh currency to a discredited theory, and further that 
when this had been pointed out, he had refused to take any 
notice of his critics, and continued to publish his book. 

In his letter to you, Sir R. Ball (if I do not misunderstand 
him) entirely breaks away from the position maintained in his 
book, and gives up the case there argued, definitely and com¬ 
pletely. While Prof. Darwin, who had given the book the 
advantage of his friendly recommendation and countenance, tells 
us he is now reluctantly compelled to take the other side. 
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